The specific effect of the extract from the fruit pulp of Citrullus lanatus was demonstrated on the seed germination and seedling growth of Citrullus lanatus, Citrullus colocynthis and Pennisetum typhoideum.
Introduction
There is a widespread occurrence of seed germination inhibitors, which originate in different parts. Most examples of this type of inhibitor have been found in the fruit juices and in extracts of other vegetative or floral parts of the plant (PICKERING 1 ; KÖCKEMANN 2 ; EVENARI 3 ; MARTIN and RADE-MACHER 4 ; SANKHLA et al. 5 , and SINGH 6 ). BON-NER 7 has shown that the growth regulatory substances are toxic in nature. The importance of these toxic substances is greater in the arid zone regions where their leaching-out by rain is not so rapid. It is also possible that a given inhibitor or promotor may react differently towards the seeds of different species (EVENARI 3 ; TOOLE et al 8 ; BALLARD and GRANTLIPP 9 ).
The fruit of C. lanatus ("Matira") contains ample fruit juice, rich in minerals. The seeds show a poor germination and were never found to germinate inside the fruit although this contains a large quantity of water. The presence of a growth inhibiting substance might therefore be anticipated. Besides the inhibitors, a large number of growth promotors have been reported from different parts of various species of plant. SEN et al. 10 (1969) have reported not only growth inhibitors but also growth promoting substances in Indigofera cordifolia and other weeds of bajra field. Besides the seed of C. lanatus, Requests for reprints should be sent to N. C. SOGANI, M. Sc., Ph. D. F. I. C., Reader in Chemistry, University of Rajasthan, Jaipur-4 (Indien). the effect of fruit extract was examined on seed germination and early seedlings growth of C. colocynthis and P. typhoideum.
Materials and Methods
The fresh juice taken from the fruit of C. lanatus was centrifuged to obtain a clear solution. The pure extract from the fruit pulp obtained was taken as stock solution. From this stock solution, various dilutions of 50, 10, 5, 2.5, and 1 percent were prepared when required.
Seeds of the locally available variety of C. lanatus, C. colocynthis and P. typhoideum were germinated in different concentrations of fruit extract of C. lanatus, and the germination percentage and growth behaviour of seedlings in total darkness and diffuse light was examined. The seeds were kept in sterilized petri dishes lined with filter paper moistened with different dilations of fruit extract, or in distilled water for control. The number of seeds kept in each petridish was 10 in the case of Citrullus species and 20 in (that of) P. typhoideum. The dishes were kept for germination at room temperature (28° + 2°C) in total darkness and diffuse light for Citrullus species, while only in diffuse light for P. typhoideum. Since the intact seeds of Citrullus species show a poor germination decoated seeds were used for the present study.
The seeds started to germinate within 48 hours in Citrullus species and 15 -20 hours in P. typhoideum. The linear growth of the radicle and hypocotyl was measured at the end of 3, 6 and 2 days in C. lanatus, C. colocynthis and P. typhoideum, respectively. These experiments were repeated three times in duplicate sets.
For the detection of growth-regulating substances the aqueous extract of the fruit was spotted onto Whatman No. 1 paper for chromatography. The chromato-grams were run in a 6% acetic acid solvent system. The chromatograms were dried in air and each was cut into equal segments. The segments were separately eluted in equal volumes of distilled water in petridishes and seed germination in the resulting solutions was observed. The Rf values of the separated substances were calculated after the specified time.
Observations
The germination percentage and the seedling growth at the end of the specified time is given below for each species (Table I) .
Citrullus lanatus: Nearly a hundred percent germination was observed in 2.5, 5, 10% fruit extract and control in total darkness, whereas in diffuse light maximum germination of 90 and 40% was observed in 5% extract and control, respectively. No germination took place in stock solution or in 50% dilution. The seeds only imbibed in both solutions, and there was no germination for the first 24 hours both in total darkness and diffuse light, but after 48 hours germination abruptly became fast in darkness as compared with seeds kept in diffuse light (Fig. 1 ).
Citrullus colocynthis:
In this species also the germination was better in total darkness than in diffuse light. Maximum germination as well as linear growth of the seedling was found in 5% extract both in total darkness and diffuse light. The percentage of germination in 5% extract in total darkness was double that (of seeds kept) in diffuse light (Fig. 2) .
Pennisetum typhoideum: The percentage of germination was normally a hundred percent. In pure extract the germination was delayed and the growth of the shoot was totally suppressed, whereas maximum promotion in the growth of root and shoot was evident in the lowest concentration used (Fig. 3) .
Results and Discussion
The effect of extract from the fruit pulp of C. lanatus was observed on the seeds of two other plant species besides its own. In the seeds of C. lanatus, the increased percentage germination as well as the growth-promoting effect was well marked in the petri dishes containing lower concentrations of aqueous extract. The growth and germination in total darkness was double that in diffuse light. In higher con- centrations of the extract no germination but only imbibition by the cotyledons was observed. No promotion of growth was observed when was compared with control; both in total darkness and diffuse light. In 5% extract only hypocotyl growth was observed both in total darkness and diffuse light, as compared to the control. As with C. lanatus, no germination took place in seeds of C. colocynthis when the seeds were kept in higher concentrations of extract, while in lower concentrations germination occurred normally. Unlike C. lanatus the seeds in 5% extract exhibited growth promotion both in radicle and hypocotyl in total darkness and diffuse light when compared with control (Table I ).
In case of P. typhoideum germination was not much affected, though it was delayed in seeds in pure extract and in dilutions up to 25 percent. SINGH (1968) has reported a reduction in the germination percentage of P. typhoideum to 35%, as well as in the postgermination seedling growth, as a result of some growth inhibiting substance in the tubers of Cyperus rotundus. SEN et al. (1969) have also observed that there was no effect on seed germination of this species when it was kept in aqueous extracts of certain weeds. The maximum effect of growth inhibition in the present study was observed in higher concentrations, where the growth of the root was suppressed, and those seeds which germinated showed a poor growth of the shoot. The lower concentrations, 2.5 and 5%, allowed the seedling growth as a whole. The promotion of growth both in root and shoot was marked in those seeds which were kept for germination in 2.5% extract (Fig.3) .
The prominent effect of promotion in root as well as in shoot growth was found only at Rf 0.66 in nearly all the three species.
Conclusion
Germination of Citrullus species was very much affected in the pure extract from the fruit pulp of C. lanatus, but that of P. typhoideum was not. Growth inhibition was well marked in higher concentrations and promotion in lower ones. The extract was found to be specific in nature i. e. it exhibited an inhibitory effect on the seed germination of C. lanatus. A little promotion of shoot growth was observed in 5% extract both in total darkness and diffuse light, but at higher concentrations an inhibitory effect on seedling growth was observed. The promoting effect in lower concentrations of extract was observed on the seedlings of C. colocynthis and P. typhoideum. It could therefore be concluded that the extract of C. lanatus has an inhibitory ef- feet on the germination of its own seeds and a promotory effect on germination of the other two species. The substances in the fruit extract showed a distinct promoting effect on radicle growth at Rf 0.66 as compared to the shoot in nearly all the species.
